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CHAPTER 1 
INTRODUCTION
1.1 Introduction 
In quest of knowledge and demand, there is ever increasing awareness of new 
technologies created or found by man.  The field of geotechnical engineering is not 
new to this phenomenon.  Over the last century, the field of geotechnical engineering 
has achieved many milestones with brilliant ideas and advancements.  The ground 
improvement techniques is one of the area which has attained lots of interest and 
improvements due to an interesting fact that ‘anything can be constructed anywhere 
if only proper foundation is laid’.
Many methods for ground modification and improvement are available 
around the world now, including dewatering, compaction, preloading with and 
without vertical drains, grouting, deep mixing, deep densification and soil 
reinforcement are among those.  Many of these techniques, such as dewatering, 
compaction, preloading and grouting, have been used for many years.  However, 
there have been rapid advances in the areas of deep densification (vibro-compaction, 
deep dynamic compaction, compaction piles, and explosive densification), jet and 
compaction grouting, deep mixing, and vibro-replacement and vibro-displacement in 
2recent years.  These methods have become practical and economical alternatives for 
many ground improvement applications. 
While most of these technologies were originally developed for uses other 
than seismic risk mitigation, many of the recent advances in the areas of deep 
densification, jet and compaction grouting, and deep mixing methods have been 
spurred on by the need for practical and cost effective means for mitigating seismic 
risks.  Many of these methods have also been applied to increase the liquefaction 
resistance of loose, saturated, cohesionless soils. 
Ground improvement techniques basically utilize the effects of increasing 
adhesion between soil particles, densification and reinforcement to attain on or more 
of the following: 
(1) increased strength to improve stability, 
(2) reduced deformation due to distortion or compressibility of the soil mass, 
(3) reduced susceptibility to liquefaction, and 
(4) reduced natural variability of soils. 
Of many techniques of ground improvements, stone column has gained lots 
of popularity since it has been properly documented in the middle of the last century.  
As in most new ground improvement techniques that were developed in foreign 
countries, experience has preceded the development of theory and comprehensive 
guidelines.  Potential applications of stone column include the following : 
(1) stabilizing foundation soils, 
(2) supporting structures, 
(3) landslide stabilization, and  
(4) reducing liquefaction potential of clean sands.
The high potential for beneficial use of stone columns is mainly as a ground 
improvement technique to strengthen weak and soft soil.  This includes the area of 
highway, railway and also airfield applications prompted a comprehensive 
investigation to determine how and why the system works so well, and to develop 
3appropriate design and construction guidelines.  This has resulted in many empirical 
design concepts to be published for the purpose of designing the stone column.  
1.2 Background of Study 
Vibro replacement or stone column has been adapted and utilized as one of 
the effective ground improvement method since early 1980’s.  This can be referred 
back to the ground improvement carried out at certain parts of North South 
Expressway, Keretapi Tanah Melayu (KTM) double tracking between Seremban and 
Rawang and many more locations throughout the country. 
The stone column technology is not new as far as Malaysia is concern, simply 
because of the history and the number of contractors engaged in this business.  The 
major players who were also pioneers in stone column construction in Malaysia are 
Keller (M) Sdn. Bhd. and Bauer (M) Sdn. Bhd.  There are many other local stone 
column contractors now in the market besides these two foreign companies.  
Even though the design of stone column is broadly based on empirical 
methods, there are a lot of studies being carried out to date to improvise the design 
and detailing of the stone columns to match the following details: 
(1) local subsoil condition and 
(2) local construction methodology.  
Most of the cases, there are instrumentations carried out at those areas 
improved by stone column but those data have never been utilized fully for the 
purpose of improvising the design methodologies adopted.  Thus it is appalling that 
we, Malaysians have to rely heavily on the foreign research and approach to solve 
our own problems.  
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the stone column ground improvement which is to reduce the total settlement, in 
local geotechnical context.
The design works has been carried out based on certain subsoil parameters 
derived from the soil investigation carried out at site.  This design has been carried 
out based on one of the empirical methods available.  While the method is predicted 
to provide relatively good assessment of the details needed, there is much to be done 
to improvise the design approach by comparing the results with the field 
instrumentation results.  By doing so, it is assumed, at this stage that there could be 
some improvement in the context of the detailing such as spacing and number of 
stone columns. 
1.3 Objectives of Study 
The main objectives of the study are as follows:  
(1) to predict the settlement behaviour of stone column improved ground 
using Priebe’s Method (Priebe H. J.,  1995), 
(2) to compare the predicted settlement with the field settlement. 
(3) to suggest improvisation in the design method adopted based on results 
obtained in the comparison study. 
1.4 Scope of Study 
This study is confined to the following scopes: 
(1) This study is to focus on the writer’s own design work carried out using 
Priebe’s Method (Priebe H. J.,  1995) only. 
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replacement method (wet method). 
(3) The data collected for the areas or locations of stone column ground 
improvement in Malaysia only. 
(4) The minimum number of data set is limited to 5 numbers. 
(5) The study focuses only on the settlement behaviour of the stone columns. 
